Molecular evolution of the hemagglutinin-neuraminidase (HN) gene in human respirovirus 3.
Human respirovirus 3 (HRV3) is a major causative agent of acute respiratory infections in humans. HRV3 can manifest as a recurrent infection, although exactly how is not known. In the present study, we conducted detailed molecular evolutionary analyses of the major antigen-coding hemagglutinin-neuraminidase (HN) gene of this virus detected/isolated in various countries. We performed analyses of time-scaled evolution, similarity, selective pressure, phylodynamics, and conformational epitope prediction by mapping to HN protein models. In this way, we estimated that a common ancestor of the HN gene of HRV3 and bovine respirovirus 3 diverged around 1815 and formed many lineages in the phylogenetic tree. The evolutionary rates of the HN gene were 1.1 × 10-3 substitutions/site/year, although the majority of these substitutions were synonymous. Some positive and many negative selection sites were predicted in the HN protein. Phylodynamic fluctuations of the gene were observed, and these were different in each lineage. Furthermore, most of the predicted B cell epitopes did not correspond to the neutralization-related mouse monoclonal antibody binding sites. The lack of a link between the conformational epitopes and neutralization sites may explain the naturally occurring HRV3 reinfection.